Using data from three longitudinal surveys of American high school students, I show that vocational courses helped non-college-bound-students to start their work life more successfully, in terms of steadier employment, higher wages and higher earnings. A comparison of the returns to academic and vocational course work for non-college bound students who graduated in 1972, 1980 and 1992 finds that the short and medium term payoffs to vocational courses rose substantially between 1972 and 1980 and remained high in 1992. Holding past and present school attendance and a host of other variables constant, academic course work in high school had much smaller labor market payoffs than vocational course work. These findings contradict the oft repeated claim that employers now seek workers with a good general education and are happy to teach the occupation specific skills necessary to do the job. Instead, they imply that the payoff to the occupation specific skills developed in schools has risen along with the payoff to generic academic skills. High school students who do not plan to attend college full-time would be well advised to start developing skills in a well paying occupation before they complete high school.
At the same time, the number of vocational credits taken by high school students declined by 21% between 1982 and 1992 even though the total number of credits completed by high school graduates increased by 10% in the same period 5 . The rising payoff to college has induced more students to aspire to college. This has naturally led to more students choosing a college-prep high school curriculum and this is probably the primary reason for the decline in vocational course taking. While a heavy focus on academic courses will obviously payoff for college-bound students, they represent only half of 19 and 20 year olds. What kind of curriculum is best for the others-those who get or seek fulltime work within a year or so of graduating from high school?
Some states have apparently decided to require non-college bound students to focus solely on the New Basics. Access to vocational courses has been reduced in order to make room in student schedules for additional required academic courses. Iowa, for example, has phased vocational education almost completely out of its high schools. High school students are allowed to take occupationally specific courses in community colleges but few do. Advocates of this policy thrust often claim that "front line" workers with a high school education now need basic academic skills most of all; occupational skills can be easily learned on the job. Some educational reformers claim that the skill content of jobs is becoming increasingly generic and academic. The rising return to college is taken as evidence of increasing returns to generic communication and 4 These figures correspond to the number of Carnegie units in, respectively, English, social science, science, and mathematics that must be done to graduate from high school. The number of students taking the program proposed by A Nation at Risk (4+3+3+3+.5) also experienced a sharp increase, shifting from a 2.9% of all students in 1982 to a 23% in 1990. 5 Although it seems natural to relate the increasing number of academic courses required or graduation with the declining number of vocational courses taken, the National Assessment of Vocational Education couldn't find direct statistical evidence on this relationship (NAVE, 1994) . Probably, another important reason of this trend is the so called U.S. "college culture" that devalues intermediate, applied workforce skills and characterizes vocational courses as a way of relegating people to a future of low-paying, dead-end jobs (Hoachlander, 1994) . mathematics skills not increasing returns to the occupation specific skills (engineering, computer programming, business management, nursing, etc.) or to both types of skills. Bishop (1995) challenges the theory of a growing academic skills bias in the new workplace, at least on the shop-floor level. He points out that studies comparing workers doing the same job have found that high productivity depends on social abilities (such as dependability and people skills) and cognitive skills specific to the occupation and the job not directly on reading, writing and mathematics skills. Academic skills help workers develop the occupation/job specific skills that are directly productive, but cannot be a substitute for them.
Bishop argues that if you know the occupation you want to enter, school based training in that occupation raises your likelihood of getting a job in the field, your productivity in the job, and your likelihood of getting further training from your employer.
The thesis that rewards for generic academic skills have risen more than rewards for occupation specific skills has not been subjected to rigorous testing. As Altonji says:
"There is much public discussion but almost no evidence on the effects of high school curriculum on postsecondary education and on success in the labor market" 6 Furthermore, there is some empirical evidence that the payoff to vocational course work for non-college-bound students actually increased for those students graduating in 1980 relative to those graduated in 1972 (see next section of this paper).
Assuming a competitive labor market, if skill requirements have been becoming more "academic", one should expect the returns to academic course work to have risen over the last 20 years. Improvements in the labor market success of those students with broader academic skills might, therefore, be interpreted as evidence of a change in skill requirements. This paper will focus on three important issues related to the curricula debate. Did the rise in the payoff to academic course work for non-college bound students that was assumed and/or predicted by the Commission actually occur? What happened to the payoff to vocational courses during this same period?. To answer this question, I will measure the labor market effects of vocational and academic courses taken in high school for three different cohorts of high school graduates, the class of 1972, 1980, and 1992. The second purpose of this paper is to assess how long lasting the effects of high school course work on labor market outcomes are. Do the returns to academic and vocational course work increase or decrease in the years after graduation from high school? Is there a trade-off in vocational education between short and long run returns?.
6 Altonji (1994) , pg. 409.
Finally, the paper examines whether the optimal course taking strategy is some mix of vocational and academic courses. This issue will be addressed by formally testing whether there are diminishing returns to each type of course work.
The paper proceeds as follows: Section 1 reviews the research on the influence of the high school curriculum on labor market outcomes. In Section 2 I describe the data. Section 3 provides the short run analysis with a preliminary descriptive analysis of the data, the econometric model used and the short run regression results. Section 4 presents the medium run analysis organized as in Section 3. In Section 5, I summarize the main results and make some suggestions about future research.
A BRIEF REVIEW OF THE LITERATURE ON THE EFFECTS OF THE HIGH SCHOOL CURRICULUM ON LABOR MARKET OUTCOMES
Early studies of the impact of high school vocational education on labor market success tended to find either small wage differences between former vocational and non-vocational students or even negative differences for vocational concentrators, especially for males (Grasso and Shea, 1981; Gustman and Steinmeier, 1981; Woods and Haney, 1981) . Using the first wave of transcript data collected for the NLS-Youth data, Rumberger and Daymont (1982) defined variables for the share of course work during the last three years at high school that was vocational, and the share that was neither academic nor vocational. Their findings were that vocational concentrators were more likely to be employed but male concentrators had 3 percent lower wage rates and females concentrators received no wage premium. Rumberger (1984) found the same results in a later study.
Analyzing NLS-72 data, Meyer (1981) used school reports of the number of courses taken in vocational and non-vocational fields to define a continuous variable: the share of courses that were vocational. He found that there was some payoff for concentration in certain vocational tracks but it was not very high. Females who devoted one-third of their high school course work to clerical training, earned 13 % more during the 7 years following graduation than those who took no vocational courses. For males, specialization in trade and industry were associated to 2.8 % higher earnings.
Analyses that use data from students who graduated from high school in the 1980's tend to find higher returns to vocational course work (Bishop, 1995) . Campbell and Basinger (1985) , using transcripts to define a dummy variable for being a vocational concentrator, found that both young men and young women who specialized in vocational courses and obtained jobs related to their field of training, tended to earn more (5.6 % higher in 1983 and 2.2 % higher in 1985) than otherwise comparable youth who pursued an academic curriculum. In a parallel analysis using a different data set, Campbell et al. (1987) found that vocational graduates were 14.9 % more likely to be in the labor force and were paid 9 % more per month than academic graduates. This study showed that vocational education had a positive effect on earnings because vocational concentrators worked longer hours and also showed that, in order to reach these higher earnings, it was very important for the vocational graduate to enter a career related to the vocational education. Finally, they suggested that vocational education returns diminish as time since graduation increases. Kang and Bishop (1986) used students' reports of courses taken in different vocational and academic areas as a measure of curriculum. They found a positive impact of vocational course work on wage rates and earnings immediately after graduation, but it depended on which vocational courses students took. Males who concentrated on trade and technical or other vocational courses by cutting back on academic courses earned 21-35% more during the year after graduation. For females, an even bigger earnings differential (40%) was associated with specializing in office or distributive education. These authors proposed in a later paper (Kang and Bishop, 1989) that vocational and academic courses should be considered as complements, and they concluded that, although vocational courses showed better payoff for high school graduates not attending college, complete specialization in vocational courses which ignore training in basic skills would not be as effective as one which provided both vocational and basic skills.
The more recent research literature also tends to find positive effects of vocational course work on labor market outcomes. Analysing data from both High School and Beyond and the NLSY, Campbell and Laughlin (1991) confirmed earlier conclusions about the positive relationship between earnings and vocational education when marketable skills were developed and a training-related job obtained.
Some research even suggests a very high long-run return to vocational work. Gray and Huang (1992) found that high school vocational education had positive effects on yearly earnings and that these effects were not related to further attendance of technical or community college after high school. Gray et al., (1993) , using data from the NLS-72 and defining the high school courses taken by students with the counselor-coded data, found positive long-term effects (fourteen years after graduation) of high school vocational education on earnings as high as the returns of college degree, both for males and females.
Finally, Crawford et al. (1995) found that vocational programs were correlated with a lowered earning potential, although, as they suggested, their analysis failed to control some very important characteristics that could be introducing important bias on the coefficients.
DATA
Three data set are used in this study: the National Longitudinal Study of the High School Class of 1972 (NLS-72); the High School and Beyond (HS&B-80); and the National Education
Longitudinal Study 1988 -1992 . These data sets are nationally representative databases designed to provide comparable information about the transition of different cohorts of American youths from schools into the adult society. All were organized in a similar way: first, students were surveyed in the spring of their graduation year (1972, 1980 and 1992 respectively) and asked about the number of courses taken in each subject, extracurricular activities, educational expectations and aspirations, and a variety of personal and demographic characteristics. Follow-up surveys were conducted tracking employment, job history, education and other training, earnings, and changes in family status.
The sub-sample of base year high school seniors selected for study were those who had: graduates. This proportion then fell dramatically from 1980 to 1992 probably due to the booming labor market for college graduates during the late 1980s (Bishop, 1996) . 7 This period is referred to as the short run. It was defined this way because it was the only period available for the NELS-88 cohort. There is a small difference with NLS-72 where a period of 24 months had to be used. Note that part-time students are included in the sample and control variables are included that control for the number of months the individual attended college full-time and the number of months attending part time. The same sample of individuals was used for analyzing the medium term impacts. 1988 -1992 .
In the regression analysis, the number of observations are further reduced by the omission of those with missing data for certain key variables.
Three measures of the respondents' labor market success (annual earnings, the number of months in which the respondent worked during a year and the hourly wage of the last job held during the year) were defined for all of the follow-up years available in each data set.
Separate analyses are conducted for the "short" and the "medium" run. academic course work used in the analyses were derived from these student reports. 9 For NLS-72 and HSB-80 the data on course taking reflects those courses which graduates took the last three years in high school. For NELS-88 the data was collected using the whole high school period (four years). 
SHORT RUN OUTCOMES

Preliminary tabular analysis
Let us begin by taking a preliminary look at the relationship between the number of courses taken and three indicators of early labor market success
10
. Table 4 Non-college bound students graduating in 1980 or 1992 were much more likely to work steadily if they had taken a substantial number of vocational courses. This was not true for 1972
graduates, however. For our sample of non-college bound females, vocational concentrators were no more likely to be working than those who took no vocational courses. For male 1972
graduates there was a relationship but it was quite weak.
10 The share of months that the individual was employed in the 21 or 24 month period after graduating; the hourly wage in the last job held; and earnings during the first full calendar year after graduation. vocational course work may be subject to diminishing returns, a possibility that will be tested in the regression analysis to follow. Table 5 shows for both males and females the mean values of the number of vocational courses taken and the three labor market outcomes for sub-samples classified by the selfreported number of full-year courses taken in academic subjects during the last 3 years of high school (four years for NELS-88). 1988 -1992 .* For the NELS-88, means were calculated using the last four years at high school For males, those who took a medium number of academic courses always worked more.
EARNINGS IN 1993 DOLLARS THE YEAR AFTER GRADUATION BY NUMBER OF VOCATIONAL COURSES TAKEN -MALES
For females, in the 1972 and 1992 cohort there is a premium on being academic concentrator but this is not observed for the 1980 cohort. With respect to the hourly wage rates, it is clear that both for males and females a medium-low level of academic courses is associated with higher hourly wages. Finally, for the yearly earnings males who took a low (especially for 1972 and 1992 cohorts) or medium number of academic courses obtained higher earnings. For females it is observed that for the 1972 and 1992 cohorts the best results are obtained by academic concentrators whereas for the 1980 cohort there is a premium on taking few academic courses.
To sum up, vocational courses are associated with improved early labor market outcomes for high school graduates who do not go to college full time. Again conditional on not going to college full time, taking additional academic courses is associated with lower earnings in the short run. The positive association between vocational courses and earnings is strong in 1993, even stronger in 1981 and weak or non-existent in 1973. The return to vocational courses appears to diminish as the number of courses increases. Kang and Bishop (1989) interpreted this non-linearity as reflecting an underlying complementarity between academic and vocational courses. Association does not imply causation. The next section of the paper tries to get at the issue of causality by estimating models that include controls for background characteristics of the student that affect labor market outcomes and are associated with vocational course taking.
Econometric specification of the model
The goal of the paper is to assess the short and medium run impact on wages and employability of the academic and vocational high school courses. I estimated this impact in the context of a standard linear additive model. The key variables were the sum of vocational courses and the sum of academic courses. In order to test for diminishing returns to each kind of education (non-linear relationship between courses taken and labor market results), quadratic terms for (a) total academic courses minus the sample mean and (b) total vocational courses minus the sample mean were included in the specification.
The model may be defined as follows: These data sets offer extensive information about academic and personal background.
In most cases the questions that elicited this information did not change over the 20 year period.
This allows the regression analysis to use a large set of comparably defined control variables to reduce biases from non-random selection into vocational education. Students who take many vocational courses tend to be less academically able (McCormick et al., 1995) , from less advantaged backgrounds (Tuma, 1994) and are often turned off by the core academic curriculum. They also have different values and work attitudes than the average student.
To minimize the bias that results, controls were included for the following variables all measured in 12 th grade: test scores; grades in academic courses; whether remedial courses were taken in high school; race; ethnicity; geographic region; size of city/town, family socioeconomic status; number of dependent children; marital status; student participation in clubs or social activities; having some handicap; number of hours spent doing homework; selfreported importance of making a lot of money and of getting a steady job; psychological scales for self-esteem and locus of control; participation in a sport during high school; number of hours worked in senior year; some school characteristics (e.g., school with security problems, Catholic 11 This model has some weaknesses. Summing all academic courses into one variable and all the vocational courses in another, imposes the restriction that all academic courses have the same impact on labor market outcomes. The variable does distinguish between students who take 8 courses in mathematics and zero in English from those who take zero courses in mathematics and eight in English. A very similar problem appears when using the sum of courses squared instead of a single coefficient for every course squared. The specification chosen imposed the restriction that diminishing returns operated for the sum of academic course work not individually for particular types of academic courses. This restriction allowed me to use a linear specification, instead of the non-linear model it should have been necessary to use. This restriction turned out to be important, because the non-linear model did not yield well-behaved results.
school, private school, school requiring passage of a minimum competency test to graduate); religious background; number of hours watching television; an index of time spent reading for pleasure, an index for student disciplinary problems, and a dummy variable for problems with the law. The last six of these variables were not available in the NLS-72 data set. NELS-88 and HSB-80 data sets had all of them. Controls for college attendance were extensive: current fulltime college attendance, current part-time attendance and for each year prior to the current one since graduation full-time and part-time attendance. Appendix 1 provides a detailed description of how each variable is defined. Appendix 2 provides the means and standard deviations for each variable.
Regression results
The results of regressions analyzing the short run effects of high school academic and vocational courses can be seen in Table 6 for males and in Table 7 for females. Controls were included for the following: test scores; grades in academic courses; part-time enrollment in college; some previous college education; race; ethnicity; geographic region; urbanity; family socioeconomic status; number of dependent children; marital status; number of hours spent doing homework; student participation in clubs or social activities; religious background; number of hours spent reading for pleasure; having some handicap; importance of making a lot of money and getting a steady job; number of hours watching television; practice of a sport during school period; some school characteristics; number of hours worked in senior year; and psychological scales for self-esteem and locus of control Table 8 . Results for HSB-80 are in Table 9 .
NLS-72
Focusing first on males, vocational course work has no association with months worked and a modest positive association with hourly wage and annual earnings. These associations do not appear to change over time. The number of academic courses taken appears to have a negative relationship with all three outcomes from 1974 through 1977. In 1978 and 1979, however, academic course work appears to be unrelated to any of the outcomes.
For females there is a clear U shaped relationship between vocational course taking and months worked. Women with modest numbers of vocational courses have the lowest probability of employment. Wage rates and earnings appear to have no association with vocational course taking. With respect to academic course taking, women with 14 or more academic courses appear to receive substantially higher wage rates and earnings towards the end of the period.
Otherwise there do not appear to be any strong associations between academic course work and the three labor market outcomes. 1974 1975 1976 1977 1978 1979 1975 1976 1977 1978 1979 1974 1975 1976 1977 1978 1974 1975 1976 1977 1978 1979 1975 1976 1977 1978 1979 1974 1975 1976 1977 1978 1974 1975 1976 1977 1978 1979 1975 1976 1977 1978 1979 1974 1975 1976 1977 1974 1975 1976 1977 1978 1979 1975 1976 1977 1978 1979 1974 1975 1976 1977 1988 -1992 . * For the NELS-88, means were calculated using the last four years at high school 1988 -1992 . * For the NELS-88, means were calculated using the last four years at high school
HSB-80
The relationship between vocational courses and the labor market success was much stronger for the Class of 1980 than the Class of 1972. For the non-college bound males, those who took four vocational courses earned $1096 to $1535 more than those who took none. Extra academic courses, by contrast, were associated with lower earnings.
For non-college women those who took four vocational courses earned $1291 to $2167 more than those who took none. Employment probabilities and wage rates also tended to be higher. Extra academic courses, by contrast, had a negative relationship with earnings in 1982 and 1983 and no relationship in 1984. Only in 1985 did the relationship become positive.
These associations do not imply causality, however. While the sample is limited to those who did not attend college for more than 6 months in the first 21 months after graduation, some of the sample attended college in 1983, 1984 and 1985 . This would tend to lower the earnings of some graduates (eg. academic track students) and bias the results. Student ability and family background are also not controlled. Therefore, multivariate models need to be estimated that control for these potentially confounding influences.
Regression Results
The results of multivariate regression analysis are presented next. With one exception, the medium run models used the same specification as the short run models. The exception was the inclusion of additional dummy (or months attending) variables for full-time and part-time college attendance for each year since high school graduation. Sub samples were defined as they were for the short run. The analysis was replicated for the two data sets with available information (NLS-72 and HSB-80), treating men and women separately. The results of the regressions analyzing the medium run effects of high school academic and vocational courses can be seen in Table 10 for NLS-72 males and in Table 12 for NLS-72 females. Table 11 presents the results for HSB-80 males and Table 13 for HSB-80 females. The results for males are discussed first. Controls were included for the following: test scores; grades in academic courses; part-time enrollment in college; some previous college education; race; ethnicity; geographic region; urbanity; family socioeconomic status; number of dependent children; marital status; number of hours spent doing homework; student participation in clubs or social activities; religious background; number of hours spent reading for pleasure; having some handicap; importance of making a lot of money and getting a steady job; number of hours watching television; practice of a sport during school period; some school characteristics; number of hours worked in senior year; and psychological scales for self-esteem and locus of control.
Males who graduated in 1972
Males who graduated from high school in 1972 do not appear to have benefited from choosing a vocational curriculum rather than an academic curriculum. The F tests in Table 11 consistently reject the hypothesis that vocational courses have different effects on employment than academic courses. For wage rates and earnings, the hypothesis is rejected in half of the years analyzed at the 10 percent level and in all years at the 5 percent level. Point estimates are small as well. The largest estimated earning impact, the 1979 coefficient, implies that exchanging four vocational courses for four academic courses increased annual earnings by only $356 or about 4.3 percent. Controls were included for the following: test scores; grades in academic courses; part-time enrollment in college; some previous college education; race; ethnicity; geographic region; urbanity; family socioeconomic status; number of dependent children; marital status; number of hours spent doing homework; student participation in clubs or social activities; religious background; number of hours spent reading for pleasure; having some handicap; importance of making a lot of money and getting a steady job; number of hours watching television; practice of a sport during school period; some school characteristics; number of hours worked in senior year; and psychological scales for self-esteem and locus of control.
Males who graduated in 1980
By 
Females who graduated in 1972
Females who graduated from high school in 1972 with a vocational concentration worked more and earned more than those who pursued a purely academic curriculum. In the earnings regressions the coefficients on academic courses were all negative or close to zero. and by $612 in 1979. The coefficients on the squared number of vocational courses were generally negative but not significantly so in the wage rate and earnings models. In the employment model, however, the coefficients on the square terms are generally significantly positive suggesting increasing returns. 
Females who graduated in 1980
The estimated effects of vocational course work on women's labor market outcomes are Coefficients on the square of vocational courses are negative in all of the wage rate and earnings models and significantly so in the 1984 and 1985 earnings models. In the employment model, the square term on vocational courses is negative in 3 of 4 cases but never significantly so.
To sum up, taking vocational courses in high school appears to have positive medium term effects on earnings that are almost as large as the short run effects. The medium run earnings impact of being a vocational concentrator was larger for the cohort graduating in 1980 than those graduating in 1972. For males, there is a mild trend for the dollar magnitude of the vocational earnings premium to diminish with time out of high school. For women, however, the earnings differential was stable. Clearly, these results provide little support for the claim that vocational courses, beneficial as they may be in the short run, do not offer the skills necessary for long term success.
SUMMARY AND IMPLICATIONS
This paper had two goals: first, to determine whether the payoff to generic academic skills has been rising more rapidly during the past two decades than the payoff to occupation specific skills learned in school; and secondly, to determine whether payoffs to academic or vocational skills change dramatically with time since graduating from high school. These issues were addressed by assessing the relative impact of high school academic and vocational course work on the early labor market success of the non-college-bound students for three different cohorts of high school graduates--those graduating in 1972, 1980 and 1992.. With respect to the first question, tabulations of initial labor market outcomes by the total number of vocational courses, showed that non-college bound vocational concentrators were more likely to be employed, were paid a higher wage and earned more than non-college bound students who pursued a purely academic curriculum. These effects were substantially larger for the 1980 and 1992 graduates than for 1972 graduates. The medium term (2 to 7 years after graduation) effects of vocational courses were also substantially higher for 1980 graduates than 1972 graduates.
When multivariate models are used to address these questions, the answers do not These results challenge the view that traditional occupational training in high schools has no effect on the earnings of its recipients (Ryan and Büchtemann, 1996 . The results also pretty decisively reject the hypothesis that the skill demands of employers that hire recent high school graduates have become increasingly generic and academic and decreasingly occupation specific. In fact the evidence implies quite the reverse: the payoff to vocational course work has risen more rapidly than the payoff to academic course work. This could have resulted from high school vocational education becoming more effective at teaching occupational skills during the 1970s or from an increase in the payoff to occupation specific skills between 1973 and 1985.
Whatever the explanation, the empirical findings argue against closing down high school vocational education. High school juniors who do not want to go to college or who are uncertain about college should be advised to pick an occupational category and develop skills in that field before leaving high school. High school programs should be articulated with post-secondary programs so students who choose the vocational option do not permanently foreclose college.
While the return to high school vocational education is substantial, the return to post secondary study is larger still. Consequently, high school students should always be encouraged to plan on getting further education after high school.
Partisans of the growing academic skill bias thesis argue that firms are better providers of occupation specific training than schools. If that were the case, why do so many firms encourage their employees to obtain occupational training at local schools or colleges by paying tuition costs. Where firms are more time efficient trainers than schools, that efficiency derives largely from the tutorial character of the one-on-one teaching. One-on-one teaching is extremely expensive, however, and is consequently likely to be rare. Wishing firms would provide more such training does not make it happen. As providers of occupational skill training, schools have many advantages: economies of scale and specialization that generate low unit costs, greater
trainee control over what is studied and when, credibility as providers of credentials and access to public subsidies.
The second major policy implication of the results concerns the integration of academic and vocational education as envisioned in the Carl D. Perkins Vocational and Applied Technology Education Act. One way to interpret the results obtained may be that vocational education needs to expand its scope from a primary focus on specific preparation for a definite job to a larger industry perspective. This change should de-emphasize the curriculum organization around skills suited to a particular occupation and develop a broad knowledge in the context of the industry in which the student may be later working.
Further research is needed. The model used in this paper can be improved. First of all, the model should be able to capture the influence of every single course on labor market outcomes. This way it could be possible to exactly assess which kind of skills are more rewarded in the labor market
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. Secondly, it would be very important to include "school" variables, measuring the quality of the education provided in order to control for this probably important source of bias. Finally, transcripts should be used to calculate the exact courses taken.
